HSP90 and the R2TP co-chaperone complex: building multi-protein machineries essential for cell growth and gene expression.
HSP90 (Heat Shock Protein 90) is an essential chaperone involved in the last folding steps of client proteins. It has many clients, and these are often recognized through specific adaptors. Recently, the conserved R2TP complex was identified as a key HSP90 co-chaperone. Current evidences indicate that the HSP90/R2TP system assembles multi-molecular protein complexes. Strikingly, these comprise basic machineries of gene expression: (1) nuclear RNA polymerases; (2) the snoRNPs, essential to produce ribosomes; and (3) mTOR Complex 1 and 2, which control translational activity and cell growth. Another important substrate is the telomerase RNP, required for continuous cell proliferation. We discuss here the assembly of RNA polymerases in bacteria and eukaryotes, the role of HSP90/R2TP in this process and in the assembly of snoRNPs and the PIKK family of TORC1 kinase. Finally, we speculate on the roles of R2TP as a master regulator of cell growth under normal or pathological conditions.